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MEMORANDUM
To: Mr. James Fayette
From: Daniel Thabault, E.I.T.
Shawn Kelley, Ph.D., P.E.
File: 5084.00
Date: December1, 2021
Re: Slope and Proposed Retaining Wall Evaluation

27 Lakeview Terrace
Burlington, VT

INTRODUCTION

Sanborn, Head & Associates, Inc. (Sanborn Head) prepared this memorandum as a summary
of our evaluation of the existing slope and proposed retaining wall construction (Project) at
27 Lakeview Terrace in Burlington, VT (Site). This memorandum has been prepared for
James Fayette (Client) in accordance with our proposal dated November 4, 2021.

PROJECT AND SITE DESCRIPTION

The Project Site is located on the west side of Lakeview Terrace and consists of a 0.12-acre
residential parcel with a 3-story single family home and separate garage structure. The home
has an approximately 17-foot wide backyard, measured from the back of the home to the
west property line, that sits on top of a large slope. Topography of the backyard slopes gently
down to the west from the back of the house and drops off steeply near the property line.
The slope to the west of the Site is approximately 80 feet in height with an approximate 50
to 60 percent grade.

Based on our correspondence with the Client and our review of the Landscape Retaining
Wall Cross Section, dated September 16, 2021 and the Permit Plan, dated September 17,
2021 (Plans), we understand the proposed development consists of the construction of a
new retaining wall along the western property line that will retain up to 3.0 feet of new fill.
The backyard will be graded to be level with approximately 0 to 1.0 feet of fill placed from
the back of the house to 5 feet from the property line, and approximately 1.0 to 3.0 feet of fill
placed within 5 feet of the property line. The proposed wall will consist of a mechanically-
stabilized earth (MSE) retaining wall with geogrid reinforcement and a perforated drainage

pipe.
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SUBSURFACE CONDITIONS

Sanborn Head performed a subsurface exploration program consisting of four (4) hand
auger explorations with Dynamic Cone Penetrometer (DCP) testing. The hand augers
explorations are designated HA-1 through HA-4 and their approximate locations are shown
on Figure 1. Detailed logs of the hand auger explorations are provided in Attachment A.
Subsurface conditions at the Site generally consist of topsoil, fill, and natural sand soils. DCP
testing was performed at 2-foot intervals throughout the hand auger explorations using a
Sowers Dynamic Cone Penetrometer in accordance with ASTM STP399-EB.

Fill

Fill was encountered underlying the 2 to 6-inch topsoil layer in all hand auger explorations.
The fill generally consisted of brown, fine to coarse sand with little to some gravel and trace
to little silt. Hand auger refusal in Fill was encountered at approximately 3 feet below ground
surface (bgs) in hand augers HA-1 and HA-2 on what was interpreted to be coarse
gravel/cobbles. The Fill extended to approximately 2 feet bgs in hand augers HA-3 and HA-
4. DCP testing indicated the fill to be loose to medium dense.

Sand

Natural sand was encountered underlying the fill in hand augers HA-3 and HA-4. The sand
generally consisted of orange-brown to tan, fine to coarse sand with trace to little gravel and
trace silt. The sand extended beyond the maximum depth of exploration in hand augers
HA-3 and HA-4 (10 and 7 feet bgs, respectively). DCP testing indicated the sand to be loose
to medium dense.

MODELING APPROACH

Sanborn Head used Slide2 2021 to evaluate the global stability of one slope section for
existing and proposed conditions. Slide2 2021, developed by Rocscience, Inc. of Toronto,
Ontario, is a comprehensive 2-dimensional limit equilibrium slope stability program that
analyzes various potential failure surfaces through a slope to identify the minimum factor of
safety based on the input geometry, soil strength, and unit weight parameters, and is widely
accepted in engineering practice.

The geometry of the existing slope was based on the site topography survey provided by the
Client, dated August 4, 2021, as well as topographic information from Google Earth (2021).
Generalized subsurface conditions were developed based on the subsurface conditions
encountered in our hand auger explorations and our experience with soils in the area.

Soil properties used in the modeling were estimated based on observations made during the
subsurface exploration program, correlations with similar soils, and our engineering
judgement. Soil properties used at each section are included in Attachment B.

Sanborn Head developed an existing conditions model at cross section A-A’ (location shown

in Figure 1) based on the assumed conditions as described above. A surcharge load of 2000
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pounds per square foot (psf) was considered to account for the existing home foundation
closest to the slope. A proposed model was then developed based on the proposed grading.
The proposed wall was modeled as an MSE with 3-foot geogrid and reinforced soil backfill.
The Bishop method was used for calculating the slope factor of safety for existing and
proposed conditions. Attachment B presents the slope stability model results.

RESULTS

The results of our slope stability analysis indicate that the factor of safety for both the
existing and proposed conditions is 1.31. These analyses were performed considering a
local failure under static conditions.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our slope stability analyses and our review of existing conditions at
the Site, it is our opinion that the construction of the proposed retaining wall will not have
adverse effects on the overall stability of the existing slope, provided the wall is constructed
as shown on the Plans and per our recommendations below. Moreover, we believe that the
proposed grading and construction of the wall, with proper drainage as recommended
below, will increase the level of erosion protection at the crest of the slope.

Design and construction of the wall should be performed in accordance with the following
recommendations:

m The MSE retaining wall should be constructed with an approved modular block facing
and uniaxial geogrid with a minimum ultimate tensile strength of 3,500 psf. Soils in the
reinforced zone should consist of granular structural fill compacted in lifts of no more
than 8-inch thickness.

m  The bottom of the wall should be constructed with an embedment of 18 inches below the
existing grade at the face of the wall. The bottom block should be placed on a 6-inch thick
leveling pad, consisting of compacted structural fill or 34 inch crushed stone placed over
competent native sand subgrade.

m A 4-inch PVC perforated drainage pipe should be placed across the length of the wall
behind the bottom block. The drainage pipe should daylight at a location downslope of
the face of the wall. The drainage pipe should be enveloped with a minimum of 12 inches
of 3% inch crushed stone wrapped in non-woven geotextile fabric (e.g., Mirafi 140N).

CONSTRUCTION MONITORING

We recommend that Sanborn Head be provided the opportunity to review the design plans
and specifications to see that the recommendations of this memorandum have been properly
incorporated. We further recommend that our firm be retained during construction to
observe excavation and wall construction. The geotechnical engineer in the field should
observe the work for compliance with the recommendations in this memorandum and assist
in the development of design changes should subsurface conditions differ from those
anticipated prior to the start of construction.
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Encl. Figure 1 - Exploration Location Plan
Attachment A - Hand Auger Logs
Attachment B - Slope Stability Analysis Results
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ATTACHMENT B

SLOPE STABILITY ANALYSIS RESULTS
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